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(71) FUJI ELECTRIC CO LTD (72) HIROSHI SHIMABUKURO 
(51) Int. CP. H0lL21/302,C23F4/00.H05Hl/46 



PURPOSE: To improve processing speed while maintaining the processing accu- 
racy of a plasma processor which makes use of electron cyclotron resonance. 

CONSTITUTION: This processor is provided with a plasma chamber 10, which 
ionizes reactive gas RG for processing inside the plasma being generated under 
electron cyclotron resonance, a reaction chamber 20. which processes the target 
by these reactive ions, a field generating coil 30 for acceleration of ions, which 
is arranged between the plasma chamber 10 and the processing target, and 
a means 40. which energizes this with pulses, and ions are applied to the target 
of processing after being accelerated under the pulse magnetic field by the 
field generating coil 30. 




1: reactive Ion.. I: target of processing, MW: microwave 
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PURPOSE: To enable the film growth and the etching in a large area reduce 
the damage of plasma at the same time, in plasma CVD and plasma etching. 

CONSTITUTION: A mesh plate 1 is placed, which disposes a plurality of- holes 
4 between a plasma generation chamber 22 and a substrate processing chamber 
21. This mesh plate 1 generates plasma by the high-frequency field given be- 
tween itself and an upper electrode 11. By this mesh plate 1. the generated 
plasma disperses to each hole 4, and, the same time, is not pulled out to the 
bottom of the substrate processing chamber 21. Since a gas supply port 2 fronts 
on the vicinity of each hole 4, the reaction is done in the vicinity of the hole 
4. and as a result, the damage of the plasma is reduced, and uniform processing 
is performed in large area. 
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PURPOSE: To analyze the residue on the surface of a substrate after plasma 
processing with high sensitivity while keeping the state after processing. 

CONSTITUTION: The substrate installation electrode 112 of a parallel planar 
plasma processor has a heating function, and a counter electrode 114 is a dia- 
phragm fitted with a small hole 117. and a mass spectroscopic chamber 101 
is provided behind it. whereby it has a function of temperature rise desorption 
analysis. An extremely small amount of residue, which can hardly be detected 
by a conventional method, can be detected with high sensitivity without effects 
of the reaction between the surface of a substrate and the air, and the informa- 
tion on suction state can also be gotten. The temperature rise desorption spec- 
trum of SiCIi molecules is gotten by analyzing the chloride remaining on an 
Si substrate 112 after the plasma etching by CU, using this device. 




101: mass analyzing chamber.- H02: the. first vacuum exhaurt 
system, 103; second vacuum exhaust chamber. " i04: big" 
frequency power source, 105: matching circuit. 106: temperature 
comrol. 107: thermocouple. lOS: DC power sourCe. J 
insulator. 111: elecuode, 113; gas introduction port. hJ- 
reaction chamber, 116: guadnipole mass spectrograpn, 
U7: small hole. 119: liquid nitrogen shroud. 120: gate vaWe 
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